UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
Regi on 5

ONALASKA MUNI Cl PAL LANDFI LL SITE
La Crosse County, Wsconsin

FI VE- YEAR REVI EW ( Type | a)

I. Introduction
Pur pose

The United States Environmental Protection Agency (U. S. EPA) has conducted a Type la five-
year review for the Onal aska Municipal Landfill (Onalaska) Superfund site pursuant to CERCLA
section 121(c), NCP section 300.400(t)(4)(ii), and OSVER Directives 9355.7-02 (May 23, 1991),
9355. 7-02A (July 26, 1994), and 9355. 7- 03A (Decenber 21, 1995). The purpose of a five-year
reviewis to ensure that a site renedy remains protective of human heal th and the environnent
andlhat the renedy is functioning as designed. A Type la five-year reviewis applicable to
the Onal aska site since certain response actions (see bel ow) are ongoing. This document will
becone part of the Onal aska site file.

Site Characteristics

The Onal aska site is |ocated in the Townshi p of Onal aska, about 10 miles north of La Crosse,
W sconsin. The 11-acre site includes the 7-acre former Township landfill and is situated 400
feet east of the Black R ver, near the confluence of the Mssissippi and Black Rivers. The
Bl ack River is |located within the Upper Mssissippi Rver Wlidlife and Fi sh Refuge, a

wet | ands area whi ch supports nunerous nigrating species of birds and is also used for hiking,
fishing, hunting, and other recreational purposes by area residents and visitors.

The area surrounding the site is generally rural, although several residences are |ocated

within 500 feet to the north and to the south of the landfill. A subdivision of about 50
homes is | ocated about 1.25 miles southeast of the site. Agricultural |ands are |ocated south
of the landfill, and intermttent woods and grasslands border the site to the east.

The Onal aska site was nined as a sand and gravel quarry in the early 1960's. Quarry
operations ceased in the md-1960's and the Town began to use the site as a muni ci pal

landfill, although for a time both nunicipal and chenical wastes were disposed of in the
landfill. In 1978, the Wsconsin Department of Natural Resources (WDNR) determned that the
landfill operation did not nmeet state solid waste codes and ordered the Town to close the
landfill by Septenber 1980. After disposal operations ceased, the Town capped the landfill in
June 1982.

In Septenber 1982, the WDONR sanpled four landfill monitor wells and several nearby
residential wells for conpliance with drinking-water standards. The investigati on docunented
that the sand and gravel aquifer beneath the landfill serves as the primary source of
drinking water for area residents and that groundwater contam nation had occurred within and
around the site. One residential well, |ocated southwest of the landfill, was found to exceed
the Federal drinking- water standard for barium (1.0 ng/L). The well sanple al so contai ned
five organic conpounds at concentrati ons above background levels. A landfill nonitor-well
sanpl e was found to be contam nated with toluene at a concentration of 14.7 ng/L, which is
wel | above the State groundwater-quality Enforcenent Standard (0.343 ng/L) and the federal
drinking-water (2.0 ng/L) standard. The Town replaced the contaninated residential well with
a deep, uncontami nated well in January 1983.

Pursuant to CERCLA, U S EPA inspected the Onal aska site in 1983. Subsequent to the
subnmittal of the Site Inspection report in May 1983, the U S. EPA placed the site on the
National Priorities List (NPL) in Septenber 1984.



Remedi al | nvestigation

U S EPA in consultation with the WONR conducted a Renedi al Investigation and Feasibility
Study (RI/FS) at Onal aska from April 1988 through Decenber 1989. The major findings of the R
i ncl uded:

. The landfill is the source of groundwater contam nation. A groundwater
contam nant plune consisting of organi c and inorgani c conpounds had m grated at
| east 800 feet fromthe southwestern edge of the landfill. The | eadi ng edge of

the contam nant plunme appeared to be discharging into nearby wetlands and the
adj acent Bl ack River

. The upper groundwater aquifer consists prinarily of sand and is approxi mately 135
feet thick. Local residences utilize this aquifer as a prinmary source of drinking
wat er .

. The predom nant organi ¢ conpounds of concern included toluene, xylene, 1,1-
di chl oroet hane (1, 1-DCA), and trichloroethene (TCE), based upon concentrations
and potential inpacts to human health and the environnent.

. Site soils located above the water table and adjacent to the sout hwestern edge of
the landfill were contam nated with naphtha solvents derived fromthe landfill.
The contam nated soil zone occurred from1l feet to 15 feet bel ow ground surface
and up to 150 feet fromthe landfill. Soil sanples indicated that contani nant
levels of up to 550 ng/ kg were present and were a continual source of groundwater
cont am nat i on

. The original landfill cap had deteriorated and did not nmeet the landfill closure
regulations in effect at the time the landfill closed. The cap was originally to
be conposed of 2 feet of conpacted clay, but the Rl showed that the cap is
conposed of sandy soils in certain portions and that it is only 1-foot thick in

ot her portions.

. Magnet onet er anonmlies, as well as site records, suggested that up to 1000
55-gal lon druns were likely to have been disposed of in the landfill. Al though
several crushed and enpty drums were found in the landfill during excavation of

test pits, the Rl could not ascertain whether the druns are concentrated in
anyone area, although it nmay be likely that many of the druns would be in the
sane condition as the druns that were found in the test pits.

. The average depth to the water table and the depth of waste disposal is 15 feet.
As aresult, it is likely that refuse is periodically in direct contact with
groundwat er. Soil bel ow the water table does not appear to be greatly affected by
landfill contami nants, in that the hazardous substances found in the groundwater
are soluble. Soluble contam nants would tend to remain dissolved in the
groundwat er rather than sorbing onto sand particles.

. Potential long-termexposure to low |levels of VOCs through the use of private
well's in contam nated groundwat er and pl ausi bl e adverse di scharges of
contam nants to the wetlands and Bl ack R ver downgradiant of the landfill were

identified as the principal threats to human health and the environnent.
Record of Decision
Based on the findings of the R, U S. EPA conpleted a feasibility study (FS) that eval uated
renmedial alternatives to address migration of the groundwater contam nant plunme. U S. EPA
conpl eted the FS in Decenber 1989. U S. EPA then issued a Record of Decision (RCD) in
August 1990 that called for the following actions to mtigate the areas of concern

. Installation of a landfill cap in accordance with federal and state requirenents;

. Install ation of a groundwater extraction and treatnment systemto capture and
treat contam nants in the groundwater imediately downgradi ant of the landfill;



. Installation of an air injection systemwithin the area of soils contam nation to
enhance the biorenedi ati on of organic contam nants; and

. I mpl erent ati on of a groundwater, surface water, and sedi nent nonitoring program
to ensure the adequacy of the cl eanup

The sel ected renedy establishes a containnent and treatnment systemto elimnate the principa
threat posed to human health and the environment by isolating the source of groundwater
contaminants in the landfill and elimnating those in the adjacent soils, preventing the
further mgration of VOCs in groundwater, and by treating extracted groundwater to acceptable
di scharge limts.

The sel ected renmedy established cleanup standards for groundwater based on Safe Drinking

Wat er Act Maxi mum Cont am nant Levels (MCLs) and Wsconsin Adm nistrative Rule Chapter NR 140
Enforcenent Standards (ES) and Preventive Action Limts (PAL) for groundwater protection. The
sel ected renedy established an estimated cl eanup goal of 80 to 95 percent bi odegradati on of
the organi ¢ conpounds in the soils adjacent to the landfill.

U S EPAentered into a Superfund State Contract with WDNR i n 1991 whi ch provi ded that the
state woul d fund 50% of the renedial action. U S. EPA then began to inplenment the Renedi a
Desi gn (RD) and Renedi al Action (RA).

Il. Discussion of Remedial bjectives

U S EPA conpleted the landfill cap RDin July 1992 and the groundwater extraction and
treatnent and the biorenedi ati on systens RD i n Septenber 1992

A Wsconsin Pollution Discharge Elimnation System (WPDES) "permt" was issued by the WDNR
for the discharge of treated groundwater to the Black River. WONR deternmined that air
stripping and iron precipitati on were acceptabl e Best Avail abl e Technol ogy (BAT) for

t r eat ment

A 3-nonth treatability study was conducted in the | aboratory to determine the ability of the
organic contaminants to degrade and to attenpt to determ ne plausible cleanup goals, optim
air injection conditions, and | osses of VOCs due to air stripping or volatilization. Testing
showed that approximately 15 % of the hydrocarbons were bi odegraded during the 3-nonth test
and that approxinmately 5-6 years of air injection would be needed to reach the target cleanup
goal. As aresult, U S EPA recommended that a full- scale biotreatnent systembe installed,
for the cost of performng a pilot study in the field would approach that of a full-scale
treatment system

The landfill cap construction subcontract was awarded on March 25, 1993, and construction
commrenced on May 1, 1993. A nmulti-layer clay cap was installed over the landfill. The cap
was conpl eted i n Novenber 1993

The groundwater and soils construction subcontract was awarded on June 11, 1993, and
construction began on July 12, 1993. Five groundwater extraction wells were installed
downgradi ant of the landfill and are designed to punp a total of 800 to 1000 gal |l ons per
mnute. A treatnent plant was constructed nearby, where the extracted groundwater is

subj ected to aeration and pH adjustment (iron precipitation), clarification (iron renoval),
air stripping (VOC renoval ), and pH readjustnent prior to discharge to the Bl ack R ver
Tenporary activated carbon units were placed in the treatment train prior to discharge as a
back-up nmeasure while the treatnment plant conponents underwent a 3-nonth "shakedown" peri od.
The groundwater extraction and treatnment systemwas conpleted in June 1994.

Approxi mately 29 shallow air-injection wells were installed to biorenediate the organic
conpounds in the contam nated soils adjacent to the landfill. During start-up, the contractor
turned the air injection systemon to achieve steady-state conditions, and then off to
nmeasur e oxygen uptake (respiration) rates in the wells. Results showed that bi odegradation
was occurring as oxygen levels began to fall rapidly. The air perneability of the soil was
nmeasured and found to be as predicted, based on the | aboratory study. Lastly, the system was
bal anced so that each well was injecting the proper anount of air into the soil. Installation
of the biotreatnent systemwas conpleted in June 1994.



A pre-final inspection was conducted by the project nmanagers for U S. EPA and VWDNR on June
1, 1994. At that tine, it was determned that the landfill cap, groundwater, and

bi orenedi ati on systens were constructed as designed and that they were operational. A punch
list of mnor tasks to be conpl eted was devel oped and a schedul e for conpletion of those
items was given to both the landfill cap and the groundwater subcontractors by U S. EPA' s
contractor.

Regi on 5 signed the Onal aska prelimnary close-out report (PCOR) on July 29, 1994, and within
that document schedul ed the conpletion of this five-year review by May 1998.

Qual ity Assurance/ Quality Control

Remedi al design and renedi al action construction managenent activities at the site were
conducted by U S. EPA' s design contractor through the ARCS contracti ng program The
conponents of the renedial action were constructed by subcontractors and sub-subcontractors
to U S EPA s contractor. Al design plans and field activities were revi ewed and approved
by U S. EPA in consultation with WDNR, to ensure consistency with the ROD, the RD and RA
work plans, and federal and state requirenents.

The design and construction Q¥ QC programutilized throughout the RDY RA was i n accordance
with U S. EPA protocols. Details of the analytical procedures used to ensure the quality of
the work are contained in the approved Quality Assurance Project Plan (QAPP) for the
pre-design studies and for construction of the landfill cap and the groundwater extraction
and treatment and bi orenedi ati on systens (Construction Quality Assurance Plan (CQAP)). The
construction Q¥ QC programutilized has been sufficient to allow U S. EPA to neke the
determination that all reported materials specifications are adequate and construction

nmet hods used al | oned renedy construction to be satisfactorily perfornmed in accordance with

t he ROD.

The remai ni ng groundwater, surface water, and sedinent nonitoring activities during the
conduct of the Long Term Response Action (LTRA) and Qperation and Mi ntenance (Q8&\) phases
have been perfornmed in accordance with an approved QAPP. The | aboratories used for the
anal ysis of groundwater quality will either have been approved by U S. EPA or will be
audited by U S. EPA to ensure that proper analytical protocols shall be enpl oyed.

Moni tori ng Program

A nonitoring programwas established for the LTRA and &M phases of the cl eanup. G oundwater,
surface water and sedinents, and soils are nonitored on a periodic basis.

Initially, quarterly groundwater nonitoring was perforned to ensure that hydraulic capture of
the plunme was occurring and that chemcal levels in the groundwater were decreasing. Anal ytes
include the chenmicals of concern listed in the ROD and those paraneters required under the
WPDES di scharge "permit" issued by WONR As of this date the nonitoring is perforned on a
sem -annual basis. U S. EPA in consultation with WONR, will certify conpletion of

groundwat er renedi ation activities once it has been determ ned that clean-up |evels have been
attained and naintained for all chemicals of concern listed in the ROD.

Surface water and sedinents are nonitored by WDNR on an annual basis to ensure that neither
the groundwater contami nant plune or the treated water that is discharged to the Bl ack River
have an adverse inpact on aquatic environnents.

Soil gas was sanpled periodically to ensure that biorenedi ati on of the organi ¢ conpounds in
the sandy soils was occurring. Based on current data, U S. EPA in consultation with VWNR
now certifies that soil renediation activity is conplete since it has been denonstrated that
t he bi orenedi ati on systemno | onger contributes to the cleanup of the contam nated soils.

The landfill cap is inspected periodically by the Town of Onal aska, under the auspices of a
Consent Decree reached with U S. EPA. The Town will also performrequired mai nt enance.



Resul ts

As stated above, groundwater extraction, treatnent, and nonitoring will be required until it
has been denonstrated that groundwater clean-up |evels have been attai ned. The ROD esti nated
that the groundwater extraction and treatnent systemwould need to operate for between 5 and
30 years to achieve required cleanup | evels. However, after 5 years of operation, and
thereafter in increments of 5 years, groundwater quality will be evaluated to determne if
the remedi al action objectives have been net. If, after the groundwater extraction and

treat nent system has been operating for a mininumof 5 years, it becones apparent that it is
not technically or economcally feasible to achieve clean-up levels, then a (Wsconsin)
alternative concentration limt (WACL) nmay be established for the target conpounds. Except
wher e the background concentration of a conpound exceeds an ES, the WACL established nay not
exceed the ES for that conpound. Once the standards are nmet, whether they are ROD standards
or WACLs, the groundwater cleanup programw || have been conpl et ed.

The nobst recent sem -annual groundwater nonitoring event occurred in March 1998. Anal ytica
and water level results denonstrate that the punping wells are capturing the contam nant
plume and that VOC |l evels have fallen significantly. Certain netals continue to exceed PALs

and certain wells exceed PALs for one or two VOCs. Interior wells within the landfill show
hi gher levels of contamnants and it is surmsed that these |l evels would eventual |y inpact
water quality outside of the landfill should the treatnent systembe shut down. Lastly, water

| evel data denonstrate that the wetlands are not being adversely inpacted by the drawdown
caused by the punping wells, although the extent of drawdown caused sol ely by the punping
well's could not be accurately estinmated unless the wells were turned off.

The ROD contained U. S. EPA' s estimate that biorenediati on woul d destroy a m ni num of 80% and
a maxi num of 95% of the organic conpounds in the soils. U S EPA operated the biorenediati on
systemuntil last year when it was shown that no further biodegradati on was occurring. The
denonstration consisted of taking oxygen |level readings in the subsurface and conparing them
to historical levels. Prior to inplenenting the biorenediati on renmedy, soil gas oxygen |levels
were found to be | ess than 20% and carbon di oxide | evels were greater than 1% denonstrating
that biorenediati on was occurring. Soil gas oxygen |levels are now at 20-21% and car bon

di oxide levels are very |ow, denonstrating that no bioremediation is taking place. Soil gas
oxygen levels will be nonitored again next year to confirmthe current results. Upon
confirmation, U S. EPA will consider the biorenediation cleanup phase to be at an end

U S EPA does not plan to sanple the affected soil |layer to determ ne whether the ROD
estimate of 80-95% destruction has occurred since there was a very large range of initia
concentrations of VOCs in the soil over a very small sanpling area. Further renedi ation of
residual VOCs in soil, if any, will not be required to protect human health and the
environnent, for the groundwater treatnment systemis |ocated downgradi ent of the contam nated
soil area and it will capture any residual VOCs migrating fromthe source area towards the
extraction wells.

I1l. Recomrendati ons

The construction of the landfill cap, groundwater extraction and treatnent facility, and the
bi orenedi ati on treatnent systemwas conpleted in June 1994 and operati on and nmi ntenance is
ongoing. U S. EPA recommends that the groundwater treatnent facility continue to be operated
as designed until final groundwater cleanup levels, as set forth in the ROD, are achi eved
Further, the Town of Onal aska should continue to nonitor the landfill cap and landfill gas
levels in accordance with state requirenents and recommendati ons.

V. Statenent on Protectiveness
Wth the continued inplenmentation of the remedial action (groundwater extraction and

treatnment) pursuant to the RCD and as designed, the renmedy selected for the Onal aska site
remai ns protective of hunman health and the environment.



V. Next Five-year Review

The next five-year review at the Onal aska site is schedul ed to be conducted on or about

July 13, 2003. (Note: Future five-year reviews will be perforned by the State, for it is
obligated to take over full operation and nmintenance of the groundwater extraction and

treatnment facility on July 20, 2004.)

P it Z W 7
William E. Muno, Diregtor ate
Superfund Division
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